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SYSTEM AND METHOD FOR PROCESSING A SIGNAL 

RELATED APPLICATIONS 
Not Applicable 

FEDERALLY SPONSORED RESEARCH OR DEVELOPMENT 
Not Applicable 

MICROFICHE APPENDIX 
Not Applicable 

FIELD OF THE INVENTION 

The present invention relates to the field of receiving wireless 
communications. 

BACKGROUND OF THE INVENTION 

A variety of technologies are used to transmit and receive wireless 
communications. Among these wireless technologies are satellite services, wireless 
communications service (WCS), personal communications service (PCS), cellular, and 
multipoint multichannel distribution service (MMDS). Many of these wireless 
technologies have equipment on towers to transmit and receive communications. For 
example, antennas are located on the towers to transmit and receive communications, and 
other equipment is located at the base of the towers to process communications for 
transmitting or to process communications that have been received. 

With the MMDS technology, for example, large transmission lines are 
used to carry the communications between the antennas and the base of the towers. 
These transmission lines typically are thick, heavy, and allow much of the 
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communication signal to be lost due to noise and resistive loss. Also, they have a 
significant impact on tower loading. In addition, the transmission lines are subject to 
radio frequency (RF) interference from nearby RF sources. Therefore, an improved 
system is needed to carry communications between the antenna and the base of towers to 
5 reduce tower load and to decrease unwanted RF ingress. 

SUMMARY OF THE INVENTION 

The present invention is directed to a system for receiving a 
communication signal having a frequency. The system comprises a timing source 
configured to generate a stable timing signal and a stabihzed local oscillator configured to 

10 receive the stable timing signal and to use the stable timing signal as an input to generate 
a stabilized oscillator signal. The system also comprises an antenna configured to receive 
the communication signal at the frequency and a block converter configured to use the 
stabilized oscillator signal to convert the frequency of the signal to a stable lower 
frequency. The system fiirther includes a fiber optic transmitter configured to convert the 

15 lower frequency signal to an optical signal and to transmit the optical signal over fiber 
optic cable. A fiber optic receiver is configured to receive the optical signal over the fiber 
optic cable. 

The present invention also is directed to a method for receiving a 
communication signal having a receiving frequency. The method comprises generating a 
20 stable timing signal and using the stable timing signal as an input to a local oscillator to 
generate a stabihzed oscillator signal. The communication signal is received. The 
receiving frequency of the communication signal is converted to a stable lower frequency 
using the stabilized oscillator signal. The lower frequency signal is converted to an 
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Optical signal, and the optical signal is transmitted over fiber optic cable. The optical 
signal is received over the fiber optic cable. 

The present invention is directed to other systems and methods that 
include fewer or greater limitations as described more completely below. In addition, the 
5 present invention is directed to systems and methods that include other limitations as 
described more completely below. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a block diagram of a wireless communication system in 
accordance with an embodiment of the present invention. 
10 Figure 2 is a block diagram of an expanded wireless communication 

system in accordance with an embodiment of the present invention. 

Figure 3 is a block diagram of another wireless communication system in 
accordance with an embodiment of the present invention. 

DETAILED DESCRIPTION 
15 Many wireless communication technologies use towers to receive and 

transmit communications. These towers typically have a receiving and/or transmitting 

antenna and additional components to process received communication signals or to 

process or generate communication signals to be transmitted. 

These towers typically use thick transmission lines to carry 
20 communication signals between the antenna and the base of the tower. Thick RF 

transmission lines are used because high frequency communication signals are 

transmitted between the antenna and the base of the towers, and many of these high 

frequency communication signals are transmitted. 
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Because the transmission lines typically are thick, they place a heavy load 
on the tower. The heavy load of the thick transmission line limits the number of 
transmission lines that can be placed on the tower, thereby limiting the number of 
communication signals that can be carried between the antenna and the base of the 
towers. 

Also, electrical interference and interference from radio frequency (RF) 
emissions can reduce the quaUty of the communications being transmitted on a 
transmission Ime. Noise and other interference ingressing into the transmission line 
distorts the communication signals being transmitted on the transmission hne. 

These wireless technologies also sometimes use block converters at the 
base of towers to lower communication signals in frequency. These block converters 
have a local oscillator whose input frequency tends to move aroimd. Thus, the output of 
the block converter is not stable and subject to drift. 

The wireless communication system of the present invention uses optical 
transmissions on fiber optic cable to carry communication signals between the antenna 
and the base of the tower. This significantly hghtens the load on the tower. As a result, 
bandwidth capacity is increased while tower loading is reduced. 

As used herein, the terms "signal" or "communication signal" mean a 
communication that may be received and/or transmitted. A signal may be a wireless 
signal or a wireline signal. A signal may have user communications, such as voice, data, 
or video, and/or call signaling or control messages, such as device instructions. 

As used herein, the term "fiber optic cable" means one or more optical 
fibers over which signals can be transmitted optically. Fiber optic cable may or may not 
include multiple fibers, strength members, metaUic conductors, and/or other protective 
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cladding or outer jackets. In addition, there are other methods to manufacture fiber optic 
cable, and it may include other internal support structures. 

The fiber optic cables can carry a significantly greater number of 
communication signals than other RF transmission lines such as coax cable, thereby 

5 increasing the capacity of the number of communication signals that can be handled by 
any one tower. Thus, more antennas may be placed on a tower, and more communication 
signals can be received at the antennas and transmitted to the base of the tower because 
each fiber optic cable has greater capacity and because a greater number of cables can be 
placed on the tower to carry communication signals. 

10 Because fiber optic cable is used in the wireless communication system, a 

cost savings may be realized with equipment and maintenance costs. The fiber optic 
cable use results in a reduction in tower load and an increase in bandwidth capacity. 

The mid and upper portions of the towers typically have electrical 
interference created by electrical storms, RF interference created by other communication 

15 signals, or other electrical, electromagnetic, and/or RF interference (herein, electrical 
interference). This interference can penetrate the components at the mid or upper portion 
or the base of the communication system, and interference or noise can ingress into the 
commimication system. 

However, electrical interference does not affect fiber optic cable or 

20 communication signals being transmitted on the fiber optic cable. Therefore, because 
fiber optic cable is used to transmit the communication signals between the antenna and 
the base of the tower, the components at the mid or upper portion of the tower are 
electrically isolated fi:om the components at the base of the tower. Thus, electrical 
interference at the mid and upper portions of the tower will have Uttle, if any, effect on 

5 
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components at the base of the tower or the communication signals being transmitted. 
This results in improvement in the quaUty of the communication signals being received at 
the base of the towers. 

In addition^ the wireless communication systems of the present invention 
5 use a stable timing signal, such as a global positioning system (GPS) timing signal or 
another stable timing signal, to stabilize a local oscillator in a low noise block converter 
(LNB). The stable timing signal enables the LNB to output a more stable communication 
signal that has less drift and, therefore, has increased quality. 

In some embodiments, the wireless communication system uses 
10 alternating current (AC) power to power system components. The AC power helps 
reduce electrolysis of components. 

The wireless communication system preferably can be used with 
multipoint multichannel distribution service (MMDS). MMDS is a wireless technology 
that uses fixed stations to transmit communication signals to, and receive communication 
15 signals from, multiple fixed facilities, typically between approximately a 1.7-2.7 
gigahertz (GHz) frequency. Other frequencies may be used. The stations and facilities 
currently are within line-of-sight of each other. Future appUcations may or may not 
require line-of-sight. MMDS provides a platform for advanced services and features, 
such as broadband data, voice, video, and high-speed intemet access. 
20 The wireless communication system also can be used with other wireless 

technologies, such as satellite service, personal communication service (PCS), wireless 
communications service (WCS), and cellular service. One skilled in the art will 
understand that the wireless communication system may be modified for other wireless 
technologies. 
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Figure 1 illustrates an exemplary embodiment of a wireless 
communication system of the present invention. The wireless communication system 
102 receives communication signals at a tower, converts the communication signals to 
optical signals, and transmits the optical signals to a receiving location. In this example, 

5 the wireless commimication system 102 converts the optical signals to electrical signals 
at or near the base. However, in other examples, the optical signals may be converted at a 
hub, within a range of the base of a tower, or at another location. Altemately, the optical 
signals may not be converted to electrical signals at all. The wireless communication 
system 102 of Figure 1 has a wireless receiving system (WRS) 104, a main converting 

10 system (MCS) 106, a redundant converting system (RCS) 108, a stabihzing system 110, 
and an optical receiving system (ORS) 112. 

The WRS 104 receives wireless commimication signals. Preferably, the 
WRS 104 filters the communication signals to block emissions and other communication 
signals that are not within a desired frequency. 

15 The MCS 106 ampUfies the amplitude of the communication signal. The 

MCS 106 converts the communication signal to a stable intermediate jfrequency (IF) 
signal The MCS 106 has a local oscillator that produces a stable oscillator signal used to 
convert the communication signal to the stable IF signal. In addition, the MCS 106 
converts the IF signal to an optical signal and transmits the optical signal over fiber optic 

20 cable. The MCS 106 is used as the primary converting system. 

The RCS 108 amplifies the amplitude of the communication signal and 
converts the communication signal to a stable IF signal. The RCS 108 has a local 
oscillator that produces a stable oscillator signal used to convert the communication 
signal to the stable IF signal. In addition, the RCS 108 converts the IF signal to an 

7 
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Optical signal and transmits the optical signal over fiber optic cable. The RCS 108 is used 
as a backup converting system if the MCS 106 cannot be used for a particular signal. For 
example, the RCS 108 may be used if the MCS 106 is not functioning. In other 
embodiments, it may be used for additional capacity, 

5 The stabihzing system 1 10 stabilizes the MCS 106 and the RCS 108 with 

a stable timing signal, such as a GPS timing signal, so that the MCS and the RCS can 
convert the communication signals to a lower intermediate frequency. Each of the MCS 
106 and the RCS 108 have a local oscillator that is subject to drift, thereby introducing 
unstable drift to the communication signal. The stable timing signal is a stable signal 

10 that, when input into the local oscillator, operates to correct the drift of the local oscillator 
so that the local oscillator has a stable output that does not deviate from its desired 
frequency. The stabihzing system 110 also distributes electrical power to the MCS 106 
and the RCS 108. 

The ORS 112 receives the optical signal from one or both of the MCS 106 
1 5 or the RCS 1 08. The ORS 1 12 may convert the optical signal to an electrical signal. The 
ORS 112 transmits the electrical signal or optical signal to the next component of the 
wireless communication system 102. 

The wireless communication system 102 of Figure 1 operates as follows. 
In a first example, the WRS 104 receives a communication signal. In addition to the 
20 received communication signal, other emissions are received at the WRS 104. However, 
the WRS 104 filters the emissions from the signal and passes the communication signal 
to the MCS 106, 

The MCS 106 amphfies the communication signal. The MCS 106 uses a 
stable timing signal, an amplified communication signal, and a stable (local) oscillator 
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signal as inputs to convert the signal to a lower frequency IF signal In this example, the 
stable timing signal is generated from the stabilizing system 110 and is used as an input 
to a local oscillator in the MCS 106 to generate a stable oscillator signal from the local 
oscillator. The stable oscillator signal is used along with the amplified communication 
5 signal as inputs to a converter that outputs the lower frequency IF signal. 

The MCS 106 converts the lower frequency IF signal to an optical signal. 
The MCS 106 then transmits the optical signal over fiber optic cable to the ORS 1 12. 

The ORS receives the optical signal and converts the optical signal to an 
electrical signal. The ORS 112 can be configured to transmit the electrical signal to 
1 0 another component or system. 

In another example, the WRS 104 receives a communication signal. In 
this example, the MCS 106 cannot handle the communication signal. Therefore, the 
WRS 104 transmits the communication signal to the RCS 108. 

The RCS 108 receives the communication signal and converts the 
15 communication signal to an optical signal. The RCS 108 then transmits the optical signal 
over fiber optic cable to the ORS 1 12. 

The ORS 112 determines that an optical signal is being received from the 
RCS 108 and receives the optical signal. The ORS 112 converts the optical signal to an 
electrical signal. The ORS 112 then can transmit the electrical signal to another 
20 component of the wireless communication system 102 or to another system. In other 
examples, the RMCS 106 and the RCS 108 do not convert the optical signal to an 
electrical signal before transmitting it. 

Figure 2 illustrates an exemplary embodiment of an expanded wireless 
communication system of the present invention. The wireless conamunication system 
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102A of Figure 2 comprises an antenna 202, a filter 204, a main signal converting system 
206, a redundant signal converting system 208, an optical receiving system 210, and a 
stabilizing system 212. 

The antenna 202 comprises any receiver configured to receive 

5 communication signals. Typically, the antenna 202 receives communication signals at a 
high frequency. The antenna 202 can be lightening protected. Preferably, the 
communication signals are received, for example, at approximately between 1.7-2.7 GHz. 
Other frequencies ranging above and below can be received. 

The filter 204 limits the bandwidth of the receivable commxmication 

10 signals. The filter 204 blocks emissions and other communication signals that are close 
in frequency to the desired receiving frequency, but are not the desired frequency. For 
example, when the wireless communication system 102 A is used to receive MMDS 
communication signals, the blocked emissions include PCS communication signals, WCS 
commimication signals, and radar emissions. Preferably, the filter 204 comprises a band 

15 pass filter. 

The main signal converting system 206 and the redundant signal 
converting system 208 each can receive the communication signals from the filter 206 
and convert the communication signals to optical signals. The main signal converting 
system 206 is the primary default signal converting system, and the redundant signal 
20 converting system 208 is the backup signal converting system used when the main signal 
converting system cannot be used for a particular signal. The main signal converting 
system 206 and the redundant signal converting system 208 each comprises a low noise 
amplifier (LNA) 214 or 216, a low noise block converter (LNB) 218 or 220, and a fiber 
optic transmitter (FOT) 222 or 224. 
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The LNAs 214 and 216 amplify the communication signal received from 
the filter 204. The LNAs 214 and 216 amplify the communication signal because signal 
loss occurs as the signal is transmitted over communication hnes and/or through 
components of the v^ireless communication system 102A, such as the LNBs 218 and 220, 

5 so that there is zero gain. The LNAs 214 and 216 must amphfy the communication 
signal to a threshold level so that the LNBs 218 and 220 are able to recognize and convert 
the communication signal. This threshold level sometimes is a level above the noise 
threshold of the receiving antenna. 

The LNAs 214 and 216 are used to ampUfy the signal near the antenna 

10 because, when done near the antenna, proportionately more of the communication within 
the communication signal is amplified over noise. If, for example, the communication 
signal was amphfied at the base of the tower, proportionately more noise would be 
amplified than near the antenna. In addition, the performance of the FOT receiver is 
improved when the communication signal is amplified in the LNA 214 or 216 and prior 

1 5 to its conversion from a high frequency signal to a lower intermediate frequency signal. 

The LNBs 218 and 220 convert the commxmication signal from a high 
frequency signal to a lower IF signal. The IF signal has less loss than a high frequency 
signal when it is transmitted over a distance through cable, components, or another 
communication medium. The LNBs 218 and 220 are placed after the LNAs 214 and 216 

20 so that the communication signals can be converted to a lower frequency before they are 
transmitted. This lowers loss that may be experienced during transmission over non-fiber 
optic components to the base of the tower. 

The LNBs 218 and 220 operate as mixers and down converters. The 
LNBs 218 and 220 receive as inputs the high frequency signal from the LNAs 214 and 

11 
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216, respectively, and a lower frequency stabilized oscillator signal from a stabilized 
local oscillator (see below). The difference of the two signals is used as the IF signal. 

Because the stabilized oscillator signal remains at, and does not drift from, 
the desired frequency (see below), the IF signal output from the LNBs 218 and 220 
5 remains at a desired frequency. Whereas, in prior systems, a signal output from a block 
converter or a mixer drifted from a desired frequency because the input to the block 
converter or the mixer came from a local oscillator that was not stable and constant at a 
desired frequency. 

The FOTs 222 or 224 receive the IF signal from the LNB 218 or 220, 
10 respectively, and convert the IF signal from an electrical IF signal to an optical signal. In 

addition, the FOTs 222 and 224 transmit the optical signal over a fiber optic cable. 

Preferably, the FOTs 222 and 224 transmit the optical signal as a 44 MHz optical IF 

signal over fiber optic cable. 

The optical receiving system 210 receives the optical signal from the FOT 
15 222s and 224. The optical system 210 may convert the optical signal to an electrical 

signal. Preferably, the optical receiving system 210 comprises a dual FOT receiver and 

selector (DFRS) 226. 

The DFRS 226 determines if one or more optical signals are being 

transmitted from either the main signal converting system 206 or the redundant signal 
20 converting system 208 and selects the active signal for reception. Since one stream of 

optical signals typically will be actively transmitted from the FOT 222 or 224 at one time, 

the DFRS 226 determines if an active optical signal is being transmitted from one of the 

FOTs 222 or 224 and selects the active optical signal for reception. The DFRS 226 

receives the optical signals at a fiber optic receiver. It is preferred to have unity gain 

12 
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between the FOTs 222 or 224 and the DFRS 226 such that the optical signal is received at 
the DFRS at the same level at which it was transmitted from the FOTs, 

The DFRS 226 also can convert the optical signals to electrical signals. 
Preferably, the DFRS 226 converts the optical signals to 44 MHz electrical signals. 
5 However, the DFRS 226 can be configured to transmit optical signals without converting 
them. 

It will be appreciated that other frequency signals may be received or used. 
Thus, the communication signal can be other than an MMDS signal and can be amplified 
to a greater or lesser extent than described above. In addition, the communication signal 
10 and the optical signal can be converted to a frequency higher or lower than that described 
above. 

The stabilization system 212 stabilizes the local oscillator that provides an 
input to the LNBs 218 and 220, preferably with a stable timing signal, such as a GPS 
timing signal. The stabilization system 212 of Figure 2 also provides power to the main 

15 and redundant converter systems 206 and 208, The stabilization system 212 comprises a 
timing source 230, a transformer 232, an inserter 234, a distributor 236, and a stabiUzed 
local oscillator 238. Optionally, the stabilization system 212 may include an external 
GPS receiver 240, a suppressor 242 at the base of the tower, and a suppressor 244 at the 
mid or upper portion of the tower. 

20 The timing source 230 generates a stable timing signal, such as a GPS 

based timing signal. The GPS timing signal has a timing component that is very 
accurate. This timing component is based on timing from atomic clocks in the GPS 
satellites that are synchronized so that the timing can be used for precise measurements. 
It is this timing component that is used for the GPS timing signal. Preferably, the timing 
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source 230 generates a 10 MHz GPS pulse. The timing source 230 may have a backup 
timing source if the primary timing source fails. 

It will be appreciated that a stabile timing signal other than a GPS timing 
signal may be used so long as its accuracy is dependable. Also, a stabile timing source 
5 other than the timing source 230 may be used. In some embodiments, for example, the 
wireless communication system 102 can use a rubidiimi oscillator timing source or a long 
range aid to navigation (LORAN) timing source to generate a stable timing signal. 

The transformer 232 transforms power received from a power source to a 
power level that can be transmitted up the tower. The transformer 232 can be configured 
10 to transform the received power as an alternating current (AC) and/or a direct current 
(DC). 

Preferably, the transformer 232 transforms a 1 10 volt (V) source to a 24 V 
altemating current (AC) signal and transmits the 24 VAC signal to the inserter 234, The 
AC power helps reduce electrolysis that can occur on components of the wireless 

15 communication system 102A. Electrolysis occurs when connectors or pieces of 
equipment corrode due to oxidation. This electrolysis can occur with greater rapidity 
when a DC power source is used because ionic flow occurs in a single direction of the 
direct flow of current causing polarization of water molecules, thereby increasing 
oxidation. When AC power is used, electrolysis is lessened because there is no molecular 

20 disassociation in a single direction of current flow since the current altemates frequency. 
Alternately, it is preferred that the transformer 232 transforms a 110 V source to a 24 
VDC signal and transmits the 24 VDC signal to the inserter 234. 

The inserter 234 receives power from the transformer 232 and a stable 
timing signal from the timing source 230. The inserter 234 then transmits the power and 

14 



Sprint Docket 1437 

the stable timing signal over a transmission medium 246 capable of carrying the power, 

such as a thin coax cable. In one embodiment, the inserter 234 receives 24 VDC power 

from the transformer 232 and a 10 MHz GPS pulse as the stable timing signal and 

transmits the power and the GPS timing signal over coax cable. In another embodiment, 
5 the inserter 234 receives 24 VAC power from the transformer 232 and a 10 MHz GPS 

pulse as the stable timing signal and transmits the power and the GPS timing signal over 

coax cable. Other transmission mediums may be used. 

Alternately, the transmission medium 246 may be two or more different 

transmission lines. In this case, the inserter 234 can distribute power on one or more 
10 transmission lines and the stable timing signals on one or more other transmission lines. 

In addition, a combination of power and stable timing signals may be transmitted on one 

or more transmission lines. 

The distributor 236 operates as a reverse inserter to remove power from 

the transmission medium 246 and to distribute the power to the LNAs 214 and 216, the 
1 5 LNBs 218 and 220, the FOTs 222 and 224, and the stabilized local oscillator 238. The 

distributor 236 also may be configured to distribute power to the filter 204. 

The stabiUzed local oscillator 238 generates a stabiUzed oscillator signal 

as its output. The stabilized local oscillator 238 transmits the stabiUzed oscillator signal 

to the LNBs 218 and 220. 
20 The stabihzed oscillator signal is stabilized by a stable timing signal, such 

as a GPS timing signal, generated from the timing source 230. This GPS timing signal is 

received as an input into the stabiUzed local oscillator 238 and enables the stabilized local 

oscillator and its oscillations to be synchronized with a very accurate timing source, i.e. 

the timing soiirce. Since the input to the stabilized local oscillator 238 is stable and 
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accurate, the output of the stabiUzed local oscillator remains stable. The output of the 
stabihzed local oscillator 238 essentially is phase locked by the GPS timing signal to a 
stable and accurate frequency. Thus, the output of the stabihzed local oscillator 238 does 
not drift from, and remains at, the desired frequency. This is an advance over prior 
5 systems in which the frequency of the local oscillator drifted, thereby causing the output 
of the local oscillator to drift. 

The external GPS receiver 240 receives timing signals from an external 
timing source and generates the timing signals to the timing source 230. The external 
GPS receiver 240 may include an antenna. The external GPS receiver 240 is optional and 
10 may not be needed if an extemal timing source is not used. 

Preferably, the extemal GPS receiver 240 receives GPS signals from 
satellites or another GPS source and generates the GPS timing signal to the timing source 
230. The extemal GPS receiver 240 may include an antenna. The extemal GPS receiver 
240 is optional, and another GPS timing signal generator may be used. Alternately, if a 
1 5 stable timing source other than a GPS timing source is used, the extemal GPS receiver 
can be replaced with that stable timing source or excluded. 

The suppressors 242 and 244 suppress electrical interference created by 
hghtning and other sources. This reduces the possibiUty of components at the mid and 
upper portions of a tower and the base of the tower from being damaged from lightning 
20 and other electrical interference. The suppressors 242 and 244 are optional. 

The antenna 202, the filter 204, the LNAs 214 and 216, the LNBs 218 and 
220, the FOTs 222 and 224, the stabilized local oscillator 238, and the distributor 236 
typically are at the upper portion 248 of a tower. The DFRS 226, the timing source 230, 
the transformer 232, the inserter 234, and the extemal GPS receiver 240 typically are at 

16 



Sprint Docket 1437 

the base 250 of the tower. The fiber optic cables from the FOTs 222 and 224 may be the 
fiber optic cables 252 and 254 or other optical fibers. 

The wireless communication system 102 A of Figure 2 operates as follows. 
In a first example, the transformer 232 transforms a 110 V power source to a 24 VAC 
5 power source and transmits the 24 VAC power to the inserter 234. 

In addition, the external GPS receiver 240 receives GPS signals from a 
GPS source. The external GPS receiver 240 transmits the GPS signals as GPS timing 
signals to the timing source 230. 

The timing source 230 generates a stable GPS timing signal to the inserter 
10 234. If the external GPS receiver 240 fails and is imable to transmit the GPS timing 
signals to the timing source 230, the timing source will generate to the inserter 234 a 
stable timing signal based upon prior received GPS timing signals or another stable 
timing source, such as a rubidium oscillator timing source. 

The inserter 234 receives the GPS timing signal from the timing source 
15 230 and receives the 24 VAC power from the transformer 232. The inserter 234 
transmits the GPS timing signal and the 24 VAC power on a transmission medium 246 
capable of handling the GPS timing signal and the 24 VAC power. 

In this example, the inserter 234 transmits the GPS timing signal as a 10 
MHz timing pulse and the 24 VAC power source over the transmission medium 246. In 
20 this example, the transmission medium 246 is a coax cable. 

The distributor 236 pulls the 24 VAC power from the transmission 
medium 246 and distributes the 24 VAC power to the LNA 214, the LNB 218, the FOT 
222, and the stabilized local oscillator 238. In addition, the distributor 236 can distribute 
the 24 VAC power to the filter 204. It will be appreciated that, although the redundant 
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signal converting system 208 is not used in this example, the distributor 236 also can be 
configured to distribute the 24 VAC power to the LNA 216, the LNB 220, and the FOT 
224. 

The stabiUzed local oscillator 238 receives the GPS timing signal. The 
5 GPS timing signal is used as an input timing pulse into the stabiUzed local oscillator 238 
to generate as an output to the LNB 218 a stabilized oscillator signal having a stable 
frequency. It will be appreciated that in other examples, the stabilized local oscillator 238 
also generates the stabiUzed oscillator signal to the LNB 220. 

The antenna 202 receives a communication signal. The filter 204 receives 
10 the communication signal from the antenna 202 and blocks any emissions or other 
communication signals outside of the frequency desired for the communication signal. In 
this example, the main signal converting system 206 is able to process the wireless 
communication. Therefore, the filter 204 transmits the communication signal to the LNA 
214 for the main signal converting system 206. 
15 The LNA 214 receives the communication signal from the filter 204 and 

ampUfies the communication signal. The LNA transmits the communication signal to the 
LNB 218. 

The LNB 218 receives the communication signal from the LNA 214 and 
receives the stabilized oscillator signal from the stabilized local oscillator 238. The LNB 
20 218 mixes the conmiunication signal with the stabilized oscillator signal and generates 
the difference between the commxmication signal and the stabilized oscillator signal as an 
IF signal. The LNB 218 transmits the IF signal to the FOT at approximately a 44 MHz 
center frequency. 
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The FOT 222 receives the IF signal jfrom the LNB 218 and converts the IF 
signal to an optical signal. In this example, the FOT 222 transmits the optical signal as a 
44 MHz optical IF signal over fiber optic cable firom the upper portion 248 of the tower to 
the DFRS 226 at the base 250 of the tower. It will be appreciated that the DFRS 226 may 

5 be located within a distance of the actual base 250 of the tower and not at the actual base 
of the tower. In this example, the DFRS 226 is located 50 meters fi^om the actual base 
250 of the tower. In other examples, the DFRS 226 may be located at the actual base 250 
of the tower or at a greater or lesser distance fi^om the actual base of the tower. 

The DFRS 226 determines whether an optical signal is being received over 

10 the fiber optic cable 252 of the main signal converting system 206 or the fiber optic cable 
252 of the redundant signal converting system 208. The DFRS 226 determines that an 
active optical signal is being transmitted over the fiber optic cable 252 firom the FOT 222 
of the main signal converting system 206. The DFRS 226 receives the optical signal over 
the fiber optic cable 252 fi-om the FOT 222. 

1 5 The DFRS 226 also converts the optical signal to an electrical signal. In 

this example, the DFRS 226 converts the optical signal to an electrical 44 MHz IF signal 
The DFRS 226 then transmits the electrical signal to another component of the wireless 
communication system 102 A. 

In a second example, the antenna 202 receives a communication signal 

20 along with other emissions and communications outside of the firequency of the desired 
frequency of the signal. The antenna 202 transmits the communication signal, the 
emissions, and the other commxmications to the filter 204. 

The filter 204 receives the communication signal, the emissions, and the 
other communications from the antenna 202. The filter 204 filters out the emissions and 
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the other communications so that only the desired conmnmication signal remains. The 
filter 204 determines whether to transmit the communication signal to the LNA 214 of 
the main signal converting system 206 or the LNA 216 of the redundant signal converting 
system 208. 

5 In this example, the communication signal is transmitted from the filter 

204 to the LNA 216 of the redundant signal converting system 208. In this example, the 
main signal converting system 206 is not working. 

The LNA 216 receives the communication signal from the filter 204. The 
LNA 216 amplifies the communication signal and transmits the communication signal to 

10 theLNB220. 

While the antenna 202 is receiving the signal, the stable timing signal and 
the power are being transmitted from the base 250 of the tower to the upper portion 248 
of the tower. In this example, the extemal GPS receiver 240 is not present. 

The timing source 230 generates a stable timing signal to the inserter 234. 
] 5 In addition, the transformer 232 generates power to the inserter 234. The inserter 234 
receives the stable timing signal from the timing source 230, receives the power from the 
transformer 232, and transmits the stable timing signal and the power over the 
transmission medium 246. In this example, the transmission medium comprises two 
cables. One of the cables carries the stable timing signal, and the other cable carries the 
20 power. In this example, suppressors 242 and 244 are located at the base 250 of the tower 
and the upper portion 248 of the tower, respectively. 

The distributor 236 receives the power over the transmission medium 246. 
The distributor 236 distributes the power to the LNAs 214 and 216, the LNBs 218 and 
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220, the FOTs 222 and 224, and the stabihzed local oscillator 238. It also may supply 

power to the filter 204. However, the filter 204 may be passive. 

The stabilized local oscillator 238 receives the stable timing signal from 

the transmission medium 246. The timing pulses from the stable timing signal are used 
5 as inputs to the stabilized local oscillator 238 to generate as its output a stable oscillator 

signal having a consistent, accurate, and desired frequency. The stable oscillator signal is 

delivered to the LNBs 218 and 220. It will be appreciated that, in this example, the 

power and the stabihzed oscillator signal are distributed to both the main signal 

converting system 206 and the redundant signal converting system 208. 
10 The LNB 220 receives the communication signal from the LNA 216 and 

receives the stabilized oscillator signal from the stabilized local oscillator 238. The LNB 

220 mixes the communication signal and the stabilized oscillator signal and generates the 

difference of the communication signal and the stabilized oscillator signal as a lower 

frequency IF signal to the POT 224. 
1 5 The FOT 224 receives the IF signal from the LNB 220 and converts the IF 

signal to an optical signal. The FOT transmits the optical signal over fiber optic cable 

254 to the DFRS 226. 

The DFRS 226 polls the fiber optic cables 252 and 254 from the main 

signal system 206 and the redundant signal converting system 208. The DFRS 226 
20 determines that an optical signal is being transmitted over the fiber optic cable 254 from 

the FOT 224 of the redundant signal converting system 208. 

The DFRS 226 receives the optical signal over the fiber optic cable 254 

from the FOT 224 and converts the optical signal to an electrical signal. The DFRS 226 
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transmits the electrical signal to another system or to another component of the wireless 
communication system 102 A. 

In another example, the timing source 230, the external GPS receiver 240, 
and the redundant signal converting system 208 are not present. In this example, the 
5 inserter 234 transmits power over the transmission medium 246. The distributor 236 
receives the power and distributes the power to the LNA 214, the LNB 218, and the FOT 
222. In this example, the stabiUzed local oscillator 238 resides within the LNB 218. 

A communication signal is received by the antenna 202 and traasmitted to 
the filter 204. The filter 204 filters the communication signal and transmits the 
1 0 communication signal to the LNA 214. 

The LNA 214 amplifies the communication signal and transmits the 
communication signal to the LNB 218. The LNB 218 converts the communication signal 
fi:om a higher fi-equency to a lower fi-equency IF signal and transmits the IF signal to the 
FOT 222. 

15 The FOT 222 receives the IF signal firom the LNB 218 and converts the IF 

signal to an optical signal. The FOT 222 transmits the optical signal over a fiber optic 
cable 252 to the DFRS 226. 

The DFRS 226 receives the optical signal over the fiber optic cable 252. 
The DFRS 226 transmits the optical signal to another component in the wireless 

20 communication system 102 A or to another system. 

Figure 3 illustrates an exemplary embodiment of an alternative wireless 
communication system. The wireless communication system 102B of Figure 3 comprises 
the antenna 202, the filter 204, the LNA 214, the LNB 218, the FOT 222, the transformer 
232, the distributor 236, the stabilized local oscillator 238, the suppressors 242 and 244, 
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and the transmission medium 246 of Figure 2. The wireless communication system 102B 
also comprises a timing source 230A, an inserter 234A, and a FOT receiver 302. The 
components of the wireless communication system 102B operate the same as the 
components of the wireless communication system 102 A of Figure 2 except for the 
5 following. 

The stabilized local oscillator 23 8 A operates the same as the above 
described stabilized local oscillator 238 of Figure 2. It will be appreciated that the 
stabilized local oscillator 23 8 A may be internal or extemal to the LNB 218. If the 
stabilized local oscillator 238A is internal to the LNB 218, the distributor 236 need not 
1 0 separately distribute power to the stabilized local oscillator. 

The timing source 230A is mounted at the upper portion 248 of the tower. 
The timing source 23 OA transmits the stable timing signal to the stabilized local oscillator 
238A. 

The timing source 23 OA generates a stable timing signal, such as the GPS 
15 based timing signal described above. If the timing source 230A is to generate a GPS 
timing signal, then the timing source will be equipped with an extemal receiver, such as 
the extemal GPS receiver 240 of Figure 2, that is configured to receive GPS signals from 
satellites or from another GPS source. In this instance, the timing soxxrce 23 OA generates 
an accxirate GPS timing signal, preferably a 10 MHz, GPS referenced pulse. Alternately, 
20 the timing source 23 OA can be configured to generate a stable timing signal other than a 
GPS timing signal. Examples of timing sources that may generate a stable timing signal 
include a LORAN timing source and a rabidium oscillator timing source. 

The inserter 234A receives power from the transformer 232 and transmits 
the power over the transmission medium 246. The inserter 234A may transmit any 
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appropriate power level over the transmission medium 246, such as 24 VAC power or 24 
VDC power. Other power levels may be used. 

The FOT receiver 302 receives optical signals from the FOT 222 via the 
fiber optic cable 252. The FOT 302 also can be configured convert the optical signals to 

5 electrical signals. However, the FOT receiver 302 can be configured to transmit optical 
signals without converting them. 

The wireless communication system 102B of Figure 3 operates as follows. 
In a first example, the transformer 232 transforms an input power source to 24 VDC 
power and transmits the 24 VDC power to the inserter 234A. The inserter 234A 

10 transmits the 24 VDC power over the transmission medium 246. In this example, the 
transmission medium 246 is thin coax. The distributor 236 receives the power over the 
transmission medium 246 and distributes the power to the LNA 214, the LNB 218, the 
FOT 222, and the stabilized local oscillator 238A. It will be appreciated that other 
methods and components may be used to distribute the power to the components at the 

1 5 upper portion 248 of the tower. 

The timing source 230A receives GPS signals and generates a GPS timing 
signal to the stabilized local oscillator 238A. In this example, the timing source 230A 
generates a 10 MHz timing pulse to the stabilized local oscillator 23 8A. One or more 
timing pulses may be generated as the stable timing signal. 

20 The stabilized local oscillator 23 8 A receives the stable timing signal as an 

input and uses the stable timing signal to generate a stable oscillator signal with a stable 
frequency as an output. This output frequency does not drift from, and remains at, a 
desired frequency. The stabilized local oscillator 23 8 A transmits the stabilized oscillator 
signal to the LNB 218. 
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Concurrently, a communication signal is received at the antenna 202. The 
antenna 202 transmits the communication signal to the filter 204. The filter 204 filters 
the communication signal and transmits the communication signal to the LNA 214, 

The LNA 214 amphfies the communication signal and transmits the 
5 communication signal to the LNB 218. The LNB 218 receives the communication signal 
from the LNA 214 and receives the stabiUzed oscillator signal from the stabilized local 
oscillator 23 8 A. The LNB 218 mixes the communication signal with the stabihzed 
oscillator signal to generate a lower frequency IF signal as its output. The LNB 218 
transmits this IF signal to the FOT 222. 
10 The FOT 222 receives the IF signal from the LNB 218 and converts the IF 

signal to an optical signal. The FOT 222 then transmits the optical signal over the fiber 
optic cable 252. 

The FOT receiver 302 receives the optical signal over the fiber optic cable 
252 and converts the optical signal to an electrical signal The FOT receiver 302 then can 

15 transmit the electrical signal to another component of the wireless communication system 
102B or to another system. 

In another example, the transformer 232 transforms an input power source 
to 24 VAC power and transmits the 24 VAC power to the inserter 234A. The inserter 
transmits the 24 VAC power over the transmission medium 246. In this example, the 

20 transmission medium 246 is thin coax. The distributor 236 receives the power over the 
transmission medium 246 and distributes the power to the LNA 214, the LNB 218, the 
FOT 222, the timing source 230A, and the stabilized local oscillator 238A. It will be 
appreciated that other methods and components may be used to distribute the power to 
the components at the upper portion 248 of the tower. 
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The timing source 230A generates a stable timing signal to the stabilized 
local oscillator 238A. In this example, the timing source 230A does not generate a GPS 
timing signal to the stabilized local oscillator 23 8 A. 

The stabilized local oscillator 23 8 A receives the stable timing signal and 
5 generates a stabilized oscillator signal as an output. The stabilized local oscillator 23 8 A 
transmits the stabihzed oscillator signal to the LNB 218. 

Concurrently, a communication signal is received at the antenna 202. The 
antenna 202 transmits the communication signal to the filter 204. The filter 204 filters 
the communication signal and transmits the communication signal to the LNA 214. 
10 The LNA 214 ampHfies the communication signal and transmits the 

communication signal to the LNB 218. The LNB 218 receives the communication signal 
from the LNA 214 and receives the stabilized oscillator signal from the stabilized local 
oscillator 23 8 A. The LNB 218 mixes the communication signal with the stabihzed 
oscillator signal to generate an IF signal as its output. The LNB 218 transmits this EF 
15 signal to the FOT 222. 

The FOT 222 receives the IF signal fi:om the LNB 218 and converts the IF 
signal to an optical signal. The FOT 222 then transmits the optical signal over the fiber 
optic cable 252. 

The FOT receiver 302 receives the optical signal over the fiber optic cable 
20 252. The FOT receiver 302 transmits the optical signal to another component of the 
wireless communication system 102B or to another system. 

Those skilled in the art will appreciate that variations from the specific 
embodiments disclosed above are contemplated by the invention. The invention should 
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not be restricted to the above embodiments, but should be measured by the following 
claims. 
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CLAIMS 

What is claimed is: 

1 . A system for receiving a communication signal comprising: 

an antenna configured to receive the communication signal at a frequency; 
a stabilizing system configured to generate a stable timing signal; 
a converting system configured to convert the communication signal from 
5 the frequency to a stable lower frequency using the stable timing 

signal, to convert the lower frequency signal to an optical signal, and 

to transmit the optical signal; and 
an optical receiving system configured to receive the optical signal 

2. The system of claim 1 wherein the stabilizing system comprises: 
a timing source configured to generate the stable timing signal; and 

a stabilized local oscillator configured to receive the stable timing signal 
and to use the stable timing signal as an input to generate a stabilized 
5 oscillator signal 

3. The system of claim 1 wherein the converting system comprises: 

a block converter configured to use a stabilized oscillator signal to convert 
the frequency of the signal to the stable lower frequency. 

4. The system of claim 1 wherein the converting system comprises: 

a fiber optic transmitter configured to convert the lower frequency signal 
to an optical signal and to transmit the optical signal over fiber optic 
cable. 
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5. The system of claim 1 wherein the receiving system comprises: 

a fiber optic receiver configured to receive the optical signal over fiber 
optic cable. 

6. The system of claim 1 wherein the stable timing signal comprises a 
global positioning system timing signal. 
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7. A system for receiving a communication signal comprising: 

an antenna configured to receive the communication signal at a fi-equency; 
a stabilizing system configured to generate a stable timing signal; and 
a converting system configured to convert the communication signal fi:om 
5 the fi-equency to a stable lower frequency using the stable timing 

signal. 

8. The system of claim 7 wherein the stabihzing system comprises: 
a timing source configured to generate the stable timing signal; and 

a stabilized local oscillator configured to receive the stable timing signal 
and to use the stable timing signal as an input to generate a stabilized 
5 oscillator signal. 

9. The system of claim 8 wherein the converting system comprises: 

a block converter configured to use the stabihzed oscillator signal to 
convert the frequency of the communication signal to the stable 
lower frequency. 

10. The system of claim 7 wherein the stable timing signal comprises a 
global positioning system timing signal. 
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11. A system for receiving a multipoint multichannel distribution service 
based communication signal comprising: 

fiber optic cable; 

an antenna configured to receive the commimication signal; 

a converting system configured to convert the communication signal to an 

optical signal and to transmit the optical signal over the fiber optic 

cable; and 

an optical receiving system configured to receive the conmiunication 
optical signal over the fiber optic cable, 

12. The system of claim 1 1 wherein the converting system comprises: 

a fiber optic transmitter configured to convert the communication signal to 
the optical signal and to transmit the optical signal over the fiber 
optic cable. 

13. The system of claim 1 1 wherein the receiving system comprises: 

a fiber optic receiver configured to receive the optical signal over the fiber 
optic cable. 
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14. A system for receiving a communication signal having a frequency 

comprising: 

a timing source configured to generate a stable timing signal; 
a stabilized local oscillator configured to receive the stable timing signal 
5 and to use the stable timing signal as an input to generate a stabiUzed 

oscillator signal; 
an antenna configured to receive the communication signal; 
a block converter configured to use the stabilized oscillator signal to 
convert the fi:equency of the communication signal to a stable lower 
10 frequency; 

a fiber optic transmitter configured to convert the lower frequency 
communication signal to an optical signal and to transmit the optical 
signal over fiber optic cable; and 
a fiber optic receiver configured to receive the optical signal over the fiber 
15 optic cable. 

15. The system of claim 14 further comprising a filter configured to 
filter at least one member of a group comprising emissions and another communication 
signal 

16. The system of claim 14 further comprising an ampKfier configured 
to amphfy the communication signal. 

17. The system of claim 14 further comprising an electrical converter 
configured to convert the optical signal to an electrical signal. 
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18. The system of claim 14 further comprising an inserter configured to 
insert the stable timing signal on a transmission medium configured to carry the stable 
timing signal to the stabilized local oscillator. 

19. The system of claim 14 further comprising a transformer configured 
to transform power from a first level to a second level. 

20. The system of claim 19 fiirther comprising an inserter configured to 
receive power at the second level from the transformer and to insert the power on a 
transmission medium. 

21. The system of claim 14 farther comprising a distributor configured 
to receive power over a transmission medium and to distribute the power to at least one 
member of a group comprising the block converter, the fiber optic transmitter, and the 
stabilized local oscillator. 

22. The system of claim 14 further comprising an external receiver 
configured to receive extemal timing signals from an external timing source and to 
generate the extemal timing signals to the timing source. 

23. The system of claim 14 further comprising a suppressor configured 
to suppress electrical interference for the system. 

24. The system of claim 14 wherein the stable timing source comprises a 
global positioning system timing source. 

25. The system of claim 14 wherein the stable timing signal comprises a 
global positioning system timing signal. 
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26. The system of claim 14 wherein the fiber optic transmitter is located 
approximately at an upper portion of a tower and the fiber optic receiver is located 
approximately at a base of the tower. 

27. The system of claim 14 wherein the stable timing source is located 
approximately at an upper portion of a tower. 

28. The system of claim 14 wherein the stable timing source is located 
approximately at a base of a tower. 

29. The system of claim 14 wherein the stable timing signal comprises 
approximately a ten megahertz global positioning system timing pulse. 

30. The system of claim 14 wherein the communication signal comprises 
a multipoint multichannel distribution service based communication signal. 

31. The system of claim 14 wherein the frequency of the communication 
signal comprises a high frequency and the stable lower frequency comprises an 
intermediate frequency. 

32. The system of claim 14 wherein the frequency of the communication 
signal comprises approximately between 2.15-2.17 gigahertz. 

33. The system of claim 14 ftirther comprising: 

a redundant block converter configured to use the stabilized oscillator 
signal to convert the frequency of the communication signal to 
another stable lower frequency; 
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a redundant fiber optic transmitter configured to convert the other lower 
frequency communication signal to another optical signal and to 
transmit the other optical signal over another fiber optic cable; and 

a redundant fiber optic receiver configured to receive the other optical 
signal over the other fiber optic cable. 

34. The system of claim 33 fiirther comprising a selector configured to 
for receiving the optical signal or the other optical signal. 
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35. A system for receiving a communication signal having a frequency 

comprising: 

a timing source configured to generate a stable timing signal; 
a stabilized local oscillator configured to receive the stable timing signal 
5 and to use the stable timing signal as an input to generate a stabilized 

oscillator signal; 
an antenna configured to receive the communication signal; and 
a block converter configured to use the stabihzed oscillator signal to 
convert the frequency of the communication signal to a stable 
10 intermediate fi-equency. 

36. The system of claim 35 further comprising a fiber optic transmitter 
configured to convert the intermediate fi-equency communication signal to an optical 
signal and to transmit the optical signal over fiber optic cable. 

37. The system of claim 36 further comprising a fiber optic receiver 
configured to receive the optical signal over the fiber optic cable. 

38. The system of claim 35 further comprising an ampHfier configured 
to amplify the communication signal. 

39. The system of claim 35 wherein the stable timing signal comprises a 
global positioning system based timing signal. 

40. The system of claim 35 wherein the frequency of the communication 
signal comprises a high frequency. 
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4L A system for receiving a multipoint multichannel distribution service 
based communication signal having a frequency comprising: 

an antenna configured to receive the communication signal; 

a fiber optic transmitter configured to convert the communication signal to 

an optical signal and to transmit the optical signal over fiber optic 

cable; and 

a fiber optic receiver configured to receive the optical signal over the fiber 
optic cable. 

42. The system of claim 41 fiirther comprising: 

a timing source configured to generate a stable timing signal; 

a stabilized local oscillator configured to receive the stable timing signal 

and to use the stable timing signal as an input to generate a stabilized 

oscillator signal; and 
a block converter configured to use the stabilized oscillator signal to 

convert the frequency of the communication signal to a stable lower 

frequency before the commxmication signal is converted to the 

optical signal. 

43. The system of claim 42 wherein the stable timing signal comprises a 
global positioning based system timing signal. 

44. The system of claim 42 fiirther comprising an amplifier configured 
to amplify the communication signal. 
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45. A method for receiving a communication signal having a receiving 
frequency comprising: 

generating a stable timing signal; 

using the stable timing signal as an input to a local oscillator to generate a 

stabiUzed oscillator signal; 
receiving the communication signal; 

using the stabilized oscillator signal to convert the receiving frequency of 
the communication signal to a stable lower frequency; 

converting the lower frequency signal to an optical signal and transmitting 
the optical signal over fiber optic cable; and 

receiving the optical signal over the fiber optic cable. 

46. The method of claim 45 fiirther comprising filtering at least one 
member of a group comprising emissions and another communication signal. 

47. The method of claim 45 further comprising amphfying the 
conmiunication signal. 

48. The method of claim 45 ftirther comprising converting the optical 
signal to an electrical signal after receiving the optical signal over the fiber optic cable. 

49. The method of claim 45 ftirther comprising inserting the stable 
timing signal on a transmission medium configured to carry the stable timing signal to a 
local oscillator. 
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50. The method of claim 45 further comprising receiving external timing 
signals from an external timing source and using the external timing signals to generate 
the stable timing signal. 

5 1 . The method of claim 45 wherein the stable timing signal comprises a 
global positioning system based timing signal 

52. The method of claim 45 wherein the optical signal is transmitted 
approximately from an upper portion of a tower and the optical signal is received 
approximately at a base of the tower, 

53. The method of claim 45 wherein the stable timing signal is 
transmitted approximately at an upper portion of a tower. 

54. The method of claim 45 wherein the stable timing signal is 
transmitted approximately at a base of a tower. 

55. The method of claim 45 wherein the communication signal 
comprises a multipoint multichannel distribution service based communication signal. 

56. The method of claim 45 wherein the receiving frequency of the 
signal comprises a high frequency and the lower frequency comprises an intermediate 
frequency. 
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57. A method for receiving a communication signal having a frequency 

comprising: 

generating a stable timing signal; 

receiving the stable timing signal at a local oscillator and using the stable 

timing signal as an input to generate a stabilized oscillator signal; 
receiving the communication signal; and 

using the stabihzed oscillator signal to convert the frequency of the 
communication signal to a stable lower frequency, 

58. The method of claim 57 further comprising converting the lower 
frequency signal to an optical signal and transmitting the optical signal over fiber optic 
cable. 

59. The method of claim 58 further comprising receiving the optical 
signal over the fiber optic cable. 

60. The method of claim 57 fiarther comprising ampUfying the 
communication signal. 

61 . The method of claim 57 wherein the stable timing signal comprises a 
global positioning system timing signal. 

62. The method of claim 57 wherein the frequency of the 
communication signal comprises a high frequency and the lower frequency comprises an 
intermediate frequency. 
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63. A method for receiving a multipoint multichannel distribution 
service based communication signal having a frequency comprising: 

receiving the communication signal; 
converting the communication signal to an optical signal; 
5 transmitting the optical signal over fiber optic cable; and 

receiving the optical signal over the fiber optic cable, 

64. The method of claim 63 further comprising: 
generating a stable timing signal; 

receiving the stable timing signal at a local oscillator and using the stable 
timing signal as an input to generate a stabilized oscillator signal; 
5 and 

using the stabilized oscillator signal to convert the frequency of the 
communication signal to a stable lower frequency. 

65. The method of claim 64 wherein the stable timing signal comprises a 
global positioning system based timing signal. 

66. The method of claim 63 fiirther comprising amphfying the 
communication signal 
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67. A method for receiving a communication signal comprising: 
receiving the signal at a receiving frequency; 
generating a stable timing signal; 

convertmg the receiving frequency of a communication signal to an 
intermediate frequency using the stable timing signal; 

converting the intermediate frequency signal to an optical signal and 
transmitting the optical signal over fiber optic cable; and 

receiving the optical signal over the fiber optic cable. 
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68. A method for receiving a communication signal comprising: 
receiving the signal at a receiving frequency; 
generating a stable timing signal; and 

converting the receiving frequency of communication signal to a lower 
frequency using the stable timing signal. 
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ABSTRACT OF THE DISCLOSURE 

A system and method for receiving a communication signal includes a 
timing source that generates a stable timing signal and a stabiUzed local oscillator that 
receives the stable timing signal and uses the stable timing signal as an input to generate a 
stabilized oscillator signal. An antenna receives the communication signal at a receiving 
frequency, and the communication signal is filtered and amplified. A low noise block 
converter uses the stabihzed oscillator signal to convert the receiving frequency of the 
communication signal to a stable lower frequency. A fiber optic transmitter converts the 
communication signal to an optical signal and transmits the optical signal over fiber optic 
cable. A fiber optic receiver receives the optical signal over the fiber optic cable. The 
optical signal then can be converted to an electrical signal 
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PATENT 
Sprint Docket No.: 1437 
Express Mail Label #: EL331 136390US 



COMBINED DECLARATION AND POWER OF ATTORNEY 

(ORIGINAL, DESIGN, NATIONAL STAGE OF PCT, 
SUPPLEMENTAL, DIVISIONAL, CONTINUATION OR CIP) 



As a below named inventor, I hereby declare that: 

TYPE OF DECLARATION 
This declaration is of the following type: 

s original 

□ design 

□ supplemental 

□ national stage of PCT 

□ divisional 

□ continuation 

□ continuation-in-part 

INVENTORSHIP IDENTIFICATION 

My residence, post office address and citizenship are as stated below next to my name. I 
believe I am the original, first and sole inventor (if only one name is listed below) or an original, 
first and joint inventor (if plural names are fisted below) of the subject matter which is claimed 
and for which a patent is sought on the invention entitled: 

System and Method For Processing a Signal 

SPECIFICATION IDENTIFICATION 

The specification: 

s is attached hereto. 

□ was filed on as Serial No. , or 

Express Mail No., as Serial No. not yet known and was amended on 
(if applicable). 



□ was described and claimed in PCT International AppUcation No. 

filed on and as amended on PCT Article 19 on (if any). 



ACKNOWLEDGMENT OF REVIEW OF PAPERS AND DUTY OF CANDOR 



I hereby state that I have reviewed and understand the contents of the above-mentioned 
specification, including the claims, as amended by any amendment referred to above (if any). 

I acknowledge the duty to disclose all information known to me to be material to 
patent abihty of this application in accordance with Title 37, Code of Federal Regulations, § 1.56 
(a). 

s and which is material to the examination of this application, namely, information 
where there is a substantial likelihood that a reasonable examiner would consider 
it important in deciding whether to allow the application to issue as a patent, and 

□ in compliance with this duty there is attached an information disclosure statement 
37 CFR 1.97. 



CLAIM FOR BENEFIT OF EARLIER U.S./PCT APPLICATION(S) 

UNDER 35 U.S.C. 120 

I hereby claim the benefit under Title 35, United States Code,§ 120 of any United States 
application(s) or PCT international application(s) designating the United States of America that 
is/are listed below and, insofar as the subject matter of each of the claims of the application is not 
disclosed in that/those prior application(s) in the manner provided by the first paragraph of Title 
35, United States Code, § 112, 1 acknowledge the duty to disclose material information as 
defined in Title 37, Code of Federal Regulations, § 1.56(a) which occurred between the filing 
date of the prior application(s) and the national or PCT international filing date of this 
application. 



PRIOR U.S. APPLICATIONS OR PCT INTERNATIONAL APPLICATION(S) 
DESIGNATING THE U.S. FOR BENEFIT UNDER 35 USC 120 



U.S. APPLICATION(S) STATUS (Check One) 



US APPLICATION(S) US FILING DATE PATENTED PENDING 
ABANDONED 

u_L 

□ ^ 

□ / 



2 



PCT 

APPLICATION 
NUMBER 



PCT APPLICATION(S) DESIGNATING THE U.S. 

PCT FILING DATE ASSIGNED (if any) 



□ 
□ 



35 use 119 PRIORITY CLAIM, IF ANY, FOR ABOVE LISTED 
U.S./PCT APPLICATIONS 



DETAILS OF FOREIGN APPLICATION FROM WHICH PRIORITY 




CLAIMED UNDER 35 USC 1 19 




ABOVE 


COUNTRY DATE OF 


DATE OF 


APPLICATION 


APPLICATION FILING 


ISSUE 


NUMBER 


NUMBER (day, mo. yr.) 


(day, mo. yr.) 



1. 

2. 
3. 



□ PRIORITY CLAIM 

I hereby claim foreign priority benefits under Title 35, United States Code, § 1 19 of any 
foreign application(s) for patent or inventor's certificate or of any PCT international application(s) 
designating at least one country other than the United States of America Usted below and have also 
identified below any foreign application(s) for patent or inventor's certificate or any PCT 
international application(s) designating at least one country other than the United States of America 
filed by me on the same subject matter having a fiUng date before that of the application(s) of which 
priority is claimed. 

s No such applications have been filed. 

□ Such applications have been filed as follows. 
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COUNTRY 


APPLICATION 


DATE OF 


PRIORITY 




NUMBER 


FILING 


CLAIMED 






(day, month, year) 


UNDER 37 








use 119 



□ YES DNO 

□ YES □NO 



POWER OF ATTORNEY 

As a named inventor, I hereby appoint the following attomey(s) and/or agent(s) to prosecute 
this application and transact all business in the Patent and Trademark Office connected therewith: 

William A. Rudy, Reg. No. 34,916; Peter C. Knops, Reg. No. 37,659; Patrick C. WooUey, 
Reg. No. 39,078; James M. Stipek, Reg. No. 39,388; Joseph L. Johnson, Reg. No. 39,718; and 
Jeffrey B. Williams, Reg. No. 43,269; all of the firm Lathrop & Gage, L.C., 2345 Grand 
Boulevard, Suite 2800, Kansas City, Missouri 64108-2684; (816) 292-2000 (phone); (816) 292- 
2001 (fax); 

Harley R. Ball, Reg. No. 31,733 of Sprint Law Department, Mailstop: MOKCMP0503, 8140 
Ward Parkway, Kansas City, Missouri 64114; Phone: (913) 624-6668, Fax: (913) 624-6388; and 
Steven J. Funk, Reg. No. 35,875 of Sprint Law Department, Mailstop: MOKCMP0503, 8140 Ward 
Parkway, Kansas City, Missouri 64114; Phone: (913) 624-6828, Fax: (913) 624-6388. 

Address communications to: Attn: Harley R. Ball 

Sprint Law Department 
Mailstop: MOKCMP0503 
8140 Ward Parkway 
Kansas City, Missouri 64114. 
(913) 624-6668 (phone) 



DECLARATION 

I hereby declare that all statements made herein of my own knowledge are true and that all 
statements made on information and behef are believed to be true; and further that these statements 
were made with the knowledge that willful false statements and the like so made are punishable by 
fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code, and that 
such willful false statements may jeopardize the vaUdity of the application or any patent issued 
thereon. 
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SIGNATIIRE(S) 



Full name of third inventor, if any: Walter F. Rausch 



Residence: 22509 W. 53'^'^ Terrace, Shawnee, Kansas 66226 



Post Office Address: 22509 W. 53"^ Terrace. Shawnee. Kansas 66226 
Country of Citizenship: United States of America 




Inventor's signature: .f^^^^ tV^-^^^;^^^ Date: 
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Full name of second inventor, if any: Anthony A> Panella 



Residence: 7756 S. Crocker Court, Littleton. Colorado 80120 



Post Office Address: 7756 S. Crocker Court, Littleton, Colorado 80120 

Country of Citizenship: United States of America 

Inventor's signature: _ ^i:C^2^t^ ^^.^^ Date: /o/^l/o^ 
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Full name of first or sole inventor: Michael P. Denny 

Residence: 441 N. Woodbnme Drive, Chandler. Arizona 85224 

Post Office Address: 441 N. Woodbume Drive. Chandler. Arizona 85224 
Country of Citizenship: United States of America 



Inventor's signature: 
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Full name of first or sole inventor: Harry W. Perlow 



Residence: 747 Brittany Park Boulevard, Tarpon Springs. Florida 34689 

Post Office Address: 747 Brittanv Park Boulevard Tarpon Springs. Florida 34689 



Inventor's signature: 




Country of Citizenship: Unij^dyStates of Americ 




Date: 
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Full name of first or sole inventor: Bryan H. Scott 

Residence: 4893 Shadow Ridge Road. Castle Rock. Colorado 80104 



Post Office Address: 4893 Shadow Ridee Road. Castle Rock. Colorado 80104 

Country of Citizenship : United States of America 

Inventor's signature: ~^^t'(p\^ Date: lo/ 
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PATENT 
Sprint Docket No.: 1437 
Express Mail Label No.: EL331136390US 



IN THE UNITED PATENT AND TRADEMARK OFFICE 



Examiner: 
Group Art Unit: 



Applicant(s): Rausch et al. 
Serial No. Not Yet Assigned 
Filed: Herewith 

For: System and Method For Processing a 

Signal 

Box Patent Application 
Commissioner for Patents 
Washington, D.C. 20231 



POWER OF ATTORNEY BY ASSIGNEE OF ENTIRE INTEREST 

(INCLUDING REVOCATION OF PRIOR POWERS, IF APPLICABLE) 

— AND— 

CERTIFICATE OF ASSIGNEE UNDER 37 C.F.R. 3.73(b) 



Not Yet Assigned 
Not Yet Assigned 



I. POWER OF ATTORNEY 

The assignee of the above appUcation/patent is: Sprint Communications Company, L.P. 

As assignee, all powers of attorney previously given are hereby revoked and the following 
attomey(s) and/or agent(s) are hereby appointed to prosecute and transact all business in the 
Patent and Trademark office coimected therewith. 

WilUam A. Rudy, Reg. No. 34,916; Peter C. Knops, Reg. No. 37,659; Patrick C. WooUey, Reg. 
No. 39,078; James M. Stipek, Reg. No. 39,388; Joseph L. Johnson, Reg. No. 39,718; and Jeffrey 
B. WiUiams, Reg. No. 43,269; all of the firm of Lathrop & Gage, L.C., 2345 Grand Boulevard, 



CERTIFICATE UNDER 37 C.F.R. § 1.8 and § 1.10 

I hereby certify that, on the date shown below, this correspondence is being 

deposited with the United States Postal Service in an envelope addressed to Box Patent Application, Commissioner for Patents, 
Washington, D.C. 20231 with sufficient postage: 

MAILING 

37C.F.R. §1.8 37C.F.R. §1.10 

n as first class mail. ^ as "Express Mail Post Office to Addressee" 

EXPRESS MAIL NO. EL331136390US 

FACSIMILE TRANSMISSION 

□ transmitted by facsimile to the Patent an^rademarkOfflce. 



Wendy Precht 
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Name of Depositor Signakire^ I Date 



Suite 2800, Kansas City, Missouri 64108-2684; Phone: (816) 292-2000, Fax: (816) 292-2001; 



and 



Harley R. Ball, Reg. No. 31,733 of Sprint Law Department, Mailstop: MOKCMP0503, 8140 
Ward Parkway, Kansas City, Missouri 64114; Phone: (913) 624-6668, Fax: (913) 624-6388; and 
Steven J. Funk, Reg. No. 35,875 of Sprint Law Department, Mailstop: MOKCMP0503, 8140 
Ward Parkway, Kansas City, Missouri 641 14; Phone: (913) 624-6828, Fax: (913) 624-6388. 

Address commvmications to: Attn: Harley R. Ball 

Sprint Law Department 
Mailstop: MOKCMP0503 
8140 Ward Parkway 
Kansas City, Missouri 64114. 

Please direct correspondence and telephone calls to the above attorney. 

SPRINT COMMUNICATIONS COMPANY, L.P. 




. Gensheimer 
Senior Vice President/ 
Associate General Counsel 

II. CERTIFICATE UNDER 37 C.F.R, 3.73(b) 

Sprint Communications Company, L.P. hereby certifies that it is the assignee of the entire right, 
title and interest in the patent application identified above by virtue of either: 

[a A. An assignment from the inventor(s) of the patent appUcation identified above. 

□ The assignment was recorded in the Patent and Trademark Office at Reel 
5 Frame ; or 

[X] The assignment, a copy of which is submitted herewith, the same 
having been submitted herewith for recordation. 

OR 

□ B. A chain of title from the inventor(s), of the patent appHcation identified above, to 
the current assignee as shown below: 

The undersigned representative of the assignee has reviewed all the documents in the chain of 
title of the patent appUcation identified above and, to the best of the undersigned's knowledge 
and belief, title is in the assignee identified above. 
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The undersigned further states that he/she is the Senior Vice President/Associate General 
Counsel of the Assignee Corporation, and is authorized to act herein on its behalf. The 
undersigned further declares that all statements made herein of his or her own knowledge are 
true, and that all statements made on information and behef are believed to be true; and further, 
that these statements are made with the knowledge that willful false statements, and the like so 
made, are punishable by fine or imprisonment, or both, under Section 1001, Title 18 of the 
United States Code, and that such willful false statements may jeopardize the vahdity of the 
appUcation or any patent issuing thereon. 

Dated this day of SayA.Jr>J.r 2D00. 




SPRINT COMMUNICATIONS COMPANY, L.P. 
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